Abstract Knowledge-based 
Introduction (Expert system)
ES are computer programs which are derived from a branch of CSR called AI; Artificial intelligence ultimate target is to achieve the utmost intelligence by creating computer programs that demonstrate intelligent activities. ES been made in the area of problem solving, concepts and methods for building programs are to trace the reason about problems rather than calculate a solution. The ES term is often used for such programs whose knowledge based contains the knowledge of human expert or gathered by some books or other relevant material which can also be found online if the knowledge engineer or programmer has ensured that the coded program or computer to self gather the information (this information is to be stored in the computer memory in form of symbols patterns) on particular topic or topics.
Artificial Intelligence Techniques
Knowledge representation techniques are discussed based on which knowledge about different machines and intelligence can be represented accordingly. Knowledge-based or Artificial
Intelligence techniques are used increasingly as alternatives to more classical techniques to model environmental systems.
HYBRID LEARNING SYSTEM
Hybrid system learning methods use theoretical knowledge of a domain and a set of classified examples to develop a method for precisely classifying examples not seen during training. The challenge of hybrid learning system is to use the information provided by one source of information to offset informant missing from the other source. By doing this a hybrid learning system should learn more effectively than systems that use only one information source. The same is further exemplifying in Fig 1.1 
Hand-Built Classifiers
Hand-built classifiers are non-learning systems (except they are later altered by hand). They simply do what they are told; they do not learn at the knowledge level. Despite their apparent simplicity, such systems simulate many problems for those that build them. Typical hand build classifiers assume that there domain theory is complete; however for most real world tasks totality and accuracy are extremely difficult if not impossible to attain. To make a domain theory as complete and correct as possible, it may be necessary to write thousands of interacting, possibly recursive rules. Use of such rule sets may be intolerably slow. Further such theories can also be difficult to modify
Empirical Learning
Empirical research is a way of gaining knowledge by means of direct and indirect observations or experience; further the evidence can be recorded and analyzed in both manners quantitatively or qualitatively. The empirical learning system requires little theoretical knowledge about the problem domain; instead they require a large library of examples. According to AD. DE GROOT's Empirical leaning has five Cycle or stages. 
Artificial Neural Networks ANN
Artificial neural networks (ANNs) show the picture of the human brain as it comes to processes information. Artificial neural networks (ANNs), which form the basis of KBANN, are a particular method for empirical learning. ANNs have proven to be equal, or superior, to other empirical learning systems over a wide range of domains, when evaluated in terms of their generalization ability. ANNs are useful in solving data-intensive problems where the algorithm or rules to solve the problem are unknown or difficult to express. ANNs process information in parallel and are robust to data errors; Further ANNs can be applied to seven categories of problems pattern classification, clustering, function approximation, prediction, optimization, retrieval by content and process control e.t.c 
RULE BASED SYSTEM
Rule-based systems (RBS) solve problems by rules derived from expert knowledge. The rules have condition and action parts, if and then and are fed to an inference engine, which has a working memory of information about the Problem, pattern matcher and a rule applier. The pattern matcher refers to the working memory to decide which rules are relevant, then the rule applier chooses what rule to apply. New information created by the action (then-) part of the rule applied is added to the working memory and the match-select-act cycle between working memory and knowledge base repeated until no more relevant rules are found. 
Fuzzy System
Fuzzy systems (FS) use fuzzy sets to deal with imprecise and incomplete data. In conventional set theory an object is a member of a set or not, but fuzzy set membership takes any value between 0 and 1. 
Conclusion
There is a significant gap between the knowledge intensive learning by being asked and told approach of hand build classifier and the VK free approach of empirical learning. This gap has been tried to be filled up by introducing the hybrid learning methods which use both hand constructed rules and classified examples during learning. Further the suitability of AI techniques for environmental modelling is also case-specific. Complex and poorly understood processes may favour an approach CBR, RBS or ANN's. CBR requires similar past cases; whereas ANN learns from training cases and captured relationship among data and for problems with well understood process RBS can be applied Finally the hybrid systems have proven effective on several real world problems.
